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Abstract—Mobile learning or “m-learning” is the process of 
learning when learners are not at a fixed location or time 
and can exploit the advantage of learning opportunities 
using mobile technologies. Nowadays, speech recognition is 
being used in many mobile applications.!Speech recognition 
helps people to interact with the device as if were they talk-
ing to another person. This technology helps people to learn 
anything using computers by promoting self-study over 
extended periods of time. The objective of this study focuses 
on designing and developing a mobile application for the 
Arabic recognition of spoken Quranic verses. The applica-
tion is suitable for Android-based devices. The application is 
called Say Quran and is available on Google Play Store. 
Moreover, this paper presents the results of a preliminary 
study to gather feedback from students regarding the devel-
oped application. 
Index Terms—Arabic Speech Recognition, automatic speech 
recognition (ASR), mobile application, mobile learning, Say 
Quran 
I. INTRODUCTION 
Traditionally, education has been offered in classes 
where students can interact with teachers directly. So, the 
physical presence of students is very important. However, 
the wide distribution of computers and communication 
technologies has made the learning process easier. Since 
the arrival of mobile phones in the 1980s [1], they have 
been vastly used by people of all ages all over the world. 
Actually, the whole world is becoming mobile. As a mat-
ter of fact, mobile phones are not only communication 
devices, but they are also portable and private equipment. 
Mobile technology, such as notebooks and other mobile 
devices (e.g., smartphones, PDAs, and tablets), constitute 
a type of cellular communication technology.  
Nowadays, mobile technologies are becoming increas-
ingly ubiquitous and networked. Such technologies can 
have a great impact on the learning purposes as well as on 
other purposes. There are new possibilities that have been 
used in education systems as a result of technological 
advancement. The Internet helps students to access learn-
ing resources and online courses of a broad knowledge 
base. Moreover, as a result of the great progress in com-
puter technologies, especially in computer networks and 
the new mobile devices, this new learning concept has 
emerged. The demand for having learning resources avail-
able anywhere and at any time has created the need for a 
new form of electronic learning called mobile learning [2]. 
The need for mobile applications is increasing. The 
mobile application industry is growing fast. According to 
a new market research report, the total global mobile ap-
plication market is expected to be worth $25 billion by 
2015, 20.5% of which will be generated by the Apple App 
Store [3].  
Many applications have been developed for mobile 
platforms. Over the last few years, these applications have 
been the focus of technical interest, as well as market and 
business campaigns. One of the major application areas is 
educational. Moreover, within the context of Saudi Arabia 
the teaching of the holy Quran is a mandatory subject in 
many universities. Many applications exist for translating 
the Quran into several languages. In addition, there are 
applications for helping a user listen to and read the 
Quran, as well as search for a particular word or phrase in 
the text.  
Recently, voice recognition trends have been widely 
used in different mobile applications in order to offer 
better interaction and usability to the user. Quran verses 
are composed of several words of different lengths. Usual-
ly, these verses are read in a continuous reading-style.  
Therefore, recognizing Quranic verses requires an Ara-
bic continuous speech recognition algorithm. Arabic 
speech recognition has faced many problems and recog-
nizing Quranic verses is a challenging process compared 
to formal Arabic speeches due to the melody and Tajweed 
(rules for pronunciation of Quranic verses) [4]. There are 
many researches explaining how to recognize Arabic 
speech [5], [6]. However, few researches have focused on 
the recognition of Quranic verses. 
Therefore, the objective of this study is to further de-
velop an existing Android mobile application called Say 
Quran. This application depends on an algorithm of 
Google’s application programming interface (API). The 
following sections present the features of the developed 
application. Then the paper describes the usage of the 
application. Next is the feedback collection method that 
was used. Finally, we give the conclusion and future work 
section. 
II. CHALLENGES OF ARABIC SPEECH RECOGNITION 
In the information age, speech recognition is develop-
ing as an important field of human computer interaction. 
The system of speech recognition is composed of two 
modules: the recognition engine module and the speech 
features extraction module. There are many researches in 
speech recognition including speech recognition engine 
technologies such as artificial neural networks (ANNs), 
hidden Markov model (HMM) and support vector ma-
chines (SVMs) [7]. However, most researches have been 
on the subject of English; little research has been focused 
on Arabic. According to the previous studies, Arabic 
speech recognition has many disadvantages [6], [7]. One 
of the studies did not include any core Arabic recognizer 
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and it focused on Arabic Romanized systems, where the 
Arabic characters are not identified as Arabic characters 
but as Roman characters, which then will be translated to 
Arabic characters. Another study used the open source 
SPHINX-IV model in Arabic speech recognition by build-
ing the language and acoustic models without Romaniza-
tion for the Arabic speech. But the study never used its 
technology for mobile applications and it should also have 
more Arabic words. There are many difficulties when 
dealing with the Arabic features in the Holy Quran such as 
Tajweed, which can reflect the proper pronunciation dur-
ing recitation. Also, there are many diacritical signs that 
reflect differences of pronunciation such as “Shadda” and 
“Tanween.” Google has built a commercial automatic 
speech recognition (ASR) product for Arabic. This prod-
uct can support voice search, dictation, and voice control 
for the general Arabic-speaking public, including support 
for multiple Arabic dialects. Therefore, this research will 
focus on using the Arabic ASR by Google to develop the 
mobile application.  
III. APPLICATION FEATURES 
Mobile applications developments have enabled differ-
ent types of users to carry out many tasks such as social 
networking, self-learning, gaming, Internet access, and 
others [8]. Actually, many researches have proved that 
learning using mobile technologies can have a positive 
effect on students [9]. The development of mobile learn-
ing applications appears to focus on using template-based 
application development kits provided by the developers 
of platforms such as Google’s Android, Apple’s iOS, or 
Nokia’s Symbian. There should be a model or design 
pattern made by platform developers to develop applica-
tions that can fit to the platform. In addition, application 
developers can provide the specifications of the mobile 
application and these should be suitable to the design 
pattern and generation of code [10]. 
This research will focus on designing and developing a 
mobile application for verbal Quranic verse recognition 
and identification by listening to part of the verse. This 
application will facilitate learning the holy Quran. Moreo-
ver, it will assist users in efficiently understanding the 
correct meaning of Quranic verses. In addition, the appli-
cation will provide the users with an alternative way to 
study the Quran, by simply saying the verse, which would 
give the user the position, translation, and interpretation of 
the verse. 
The application focuses on developing an Android ap-
plication that would make use of the ASR API that is 
available in the Android OS. The application was imple-
mented using Android Jelly Bean 4.1.2. It needs an Inter-
net connection in order to work properly since it needs to 
run Google’s ASR engine. The application’s layout is 
developed by using Google Layout UI. It also consists of 
Quran XML, Translation XML, and Interpretation XML, 
which is being parsed to the SQL Lite Database. 
We imagine that the Quran mobile application can be 
used to identify Arabic speech through the device’s mi-
crophone, and then the speech will go through the ASR 
engine to be analyzed to text and then will return the re-
sults. Then, the application would start a search loop 
through the Holy Quran to look for the verses with con-
tents that are similar to the spoken words. Those results 
would be brought back to the user. Subsequently, the 
verse, the name of the Surah (chapter), and the verse’s 
number would be shown to the user.  
The user can select the appropriate language of inter-
pretation and select the context he wants; the application 
would then give him a representation of that verse’s inter-
pretation and translation to many languages. Since Arabic 
is a verbal language developing an Arabic ASR applica-
tion is considered a very big challenge since there is not 
enough material on this subject. The following figures can 
represent the steps of working on the Say Quran App. 
Figure 1 shows the verse insertion process, and Figure 2 
shows the results in two languages with the basic infor-
mation provided about the verse (in which chapter and the 
number of verse within the chapter). Lastly, Figure 3 
shows part of the list of different languages that can be 
selected to show the interpretations. 
IV. ARCHITECTURAL DESIGN OF SAY QURAN 
APPLICATION 
Figure 4 represents the architectural design of the Say 
Quran Application in detail. It shows the procedure of 
processing the user’s speech via the ASR engine. Moreo-
ver, the process is going through five basic entities, which 
are the user, interface of the application, core class of the 
application that contains all the core functions related to 
the functional requirements, ASR engine, and the database 
that contains the Holy Quran in text linked with the trans-
lation and interpretation. 
 
Figure 1.  User’s speech is processed by the ASR engine  
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V. METHODOLOGY 
This preliminary research aimed at providing an inno-
vative solution to students and providing them with a 
better learning experience. It has targeted students who are 
studying the Holy Quran course at Al Imam Mohammed 
Ibn Saud Islamic University, in Riyadh. The experiment 
involved students at the College of Computer Sciences 
and Information Systems (CCIS) who are studying the 
subject of the Holy Quran. The application is running on 
an Android tablet and is ready to be used by students. The 
Say Quran application is available at Google Play Store.  
The researcher, with the help of the course instructor, 
asked the students to download the application and use it 
for two months before gathering their feedback. 
 
Figure 2.  Quran Verse, Verse Number, Surah/Chapter Name and 
Interpretation 
 
Figure 3.  Settings of Translation 
 
Figure 4.  Say Quran Architectural Design 
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During this preliminary study, interviews were con-
ducted with 23 students to understand their attitudes to-
ward mobile learning. Table 1 shows the questions that 
were asked in the face-to-face interview with students.  
TABLE I.   
RESEARCH INTERVIEW QUESTIONS 
Q# Interview questions 
Q1 Do you know what mobile learning is? 
Q2 Do you have a mobile device that can help you download applications? 
Q3 What kinds of applications do you prefer to install on your device? 
Q4 Is there any subject that you study using a mobile learning technique? If so, how many subjects? 
Q5 From your point of view, do you think that studying courses anywhere and at any time is useful for students? 
Q6 Do you like to study the Holy Quran subject as a mobile learning course? 
Q7 Does your mobile device, whether it is a cellular phone or tablet device, have any application about the Holy Quran? 
Q8 If you have that application, what are the features supported by the application? 
Q9 How do you search about any verse in the applications you have? 
Q10 Do you prefer searching about the verse in the Holy Quran using voice recognition and recognizing Arabic speech? 
Q11 To what extent do you think that using this application will enhance your performance in the subject? 
Q12 Do you think that applying mobile learning at Al Imam Uni-versity will be helpful to enhance students’ grades? 
Q13 Do you think that the application is useful for other purposes than the learning process? 
 
The collected results show that not all students had pre-
vious knowledge about mobile learning concepts, alt-
hough all of them have mobile devices and all possess 
some knowledge of using mobile applications for enter-
tainment, social communication, and other purposes.  
Moreover, all the students have other Holy Quran ap-
plications downloaded on their mobile/tablet devices. 
However, no one has any application that can recognize 
Arabic speech to search in the Holy Quran. This showed 
that students were impressed by the application and its 
features. 
Actually, the students are looking forward to use more 
applications as part of the learning process in the universi-
ty since it helps them learn at any time and everywhere. 
Unfortunately, not one subject at the university is support-
ed by mobile applications although most students are 
having a good experience of using mobile applications in 
general. They agree that using the Say Quran application 
is useful and effective and will improve their learning 
experience and their grades. 
VI. CONCLUSION AND FUTURE WORK  
Technology in the educational process is not new and 
mobile learning applications are becoming more pervasive 
[11]. Therefore, it is very necessary to understand their 
impact if being used in learning options. Nowadays, great 
efforts are being made to develop speech recognition 
applications for mobile devices. It helps the user to inter-
act with the device as if he were speaking to another per-
son. Arabic speech recognition has its challenging charac-
teristics and many researchers have performed studies 
regarding them. One of them is how to recognize verbal 
Quran verses. This study focuses on developing the Say 
Quran Android application and then studying the attitudes 
of students toward this application. This work can be 
improved and more work can be done to add modifica-
tions and additional features. The current version of the 
software supports only a few languages but more lan-
guages can be added in the future work. More importantly, 
an in-depth study of the impact of such an application on 
students’ learning should be conducted. 
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